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GXULQJWKHZKROHOLIHWLPHRIDSURGXFWIURPUDZPDWHULDOVDFTXLVLWLRQWKURXJKSURGXFWLRQDQGXVHWRGLVSRVDO7KH
DVVHVVPHQWFDQEHFRQGXFWHGIRUERWKWKHSURGXFWDQGLWVIXQFWLRQVDQGLWLVWUHDWHGDVDFUDGOHWRJDWHDQDO\VLV7KH
PDLQFRPSRQHQWVRI/&$DUHWKHLGHQWLILFDWLRQDQGTXDQWLWDWLYHDVVHVVPHQWRIWKHHQYLURQPHQWDOORDGVLHVSHQW
PDWHULDOV HQHUJ\ HPLVVLRQV DQG ZDVWHV LQWURGXFHG LQWR WKH HQYLURQPHQW DQ DVVHVVPHQW RI WKH SRWHQWLDO
HQYLURQPHQWDO LPSDFWV RI WKH ORDGV DQG DQ HYDOXDWLRQ RI WKH SRWHQWLDO ZD\V RI UHGXFLQJ WKHP 7KH SULQFLSDO
DVSLUDWLRQRI/&$LVWRWDNHLQWRDFFRXQWDOOWKHSURGXFWUHODWHGIDFWRUVKDYLQJDEHDULQJRQWKHHQYLURQPHQW31(1
,6231(1.XOF]\FNDHWDO+RUQHHWDO$PRQJLWVRWKHUDLPVRQHFDQ
GLVWLQJXLVKWKHHYDOXDWLRQRIGLIIHUHQWILUPVLQWKHVDPHOLQHRIEXVLQHVVRUSURFHVVHVUHVXOWLQJLQLGHQWLFDORUQHDUO\
LGHQWLFDOSURGXFWV&]DSOLFNDDQG%RMDUVND.UDXV
6HYHUDOPDMRUVWDJHVDUHGLVWLQJXLVKHGLQWKHVWUXFWXUHRI/&$7KHILUVWVWDJHLHJRDODQGUDQJHGHILQLWLRQLVNH\
VLQFHLWGHFLGHVWKHFKRLFHRIDQDVVHVVPHQWWHFKQLTXHDQGLWVGHJUHHRIGHWDLO7KHGHILQHGJRDODQGWKHLQWHQGHGXVH
RI WKHUHVXOWVGHWHUPLQHWKHOLPLWVRI WKHPRGHODQGWKHFKRLFHRITXDOLWDWLYHTXDQWLWDWLYHSDUDPHWHUV31(1,62
 31(1$Q HVVHQWLDO HOHPHQW RI DQ\/&$ DQDO\VLV LV WKH GHILQLWLRQ RI WKH DLP RI WKH
LQYHVWLJDWLRQDQGWKHWDUJHWJURXSWRZKLFKWKHUHVXOWVZLOOEHSUHVHQWHG,WVKRXOGEHQRWHGWKDW/&$LVDGHFLVLRQ
DLGLQJ WRRO DQG WKDW WKH LQWHUHVWHG SDUWLHV DUH HQJDJHG LQ WKH GHFLVLRQ SURFHVV %HVLGHV VWDWLQJ WKH UHDVRQV IRU
XQGHUWDNLQJDQ/&$DQDO\VLVRQHVKRXOGVSHFLI\ LWV W\SHDFRPSDUDWLYHQRQFRPSDUDWLYHDQDO\VLV7KHJRDODQG
WKHXVHRIUHVXOWVDUHWKHPDLQGHWHUPLQDQWVRIWKHVWUXFWXUHRIDOLIHF\FOHDVVHVVPHQW7KHUDQJHRILQYHVWLJDWLRQLV
GHILQHGPDLQO\E\FKDUDFWHUL]LQJWKHUDQJHDQGW\SHRIGDWDWREHDFTXLUHGDQGWKHOLPLWVRIWKHV\VWHP7KHQWKHOLIH
F\FOHVWDJHVWREHFRYHUHGE\WKHLQYHVWLJDWLRQLHWKHV\VWHP¶VEUHDGWKDQGLWVOHYHORIDGYDQFHPHQW,QDGGLWLRQ
WKHJHRJUDSKLFDOWLPHDQGWHFKQRORJLFDOH[WHQWRIDQ/&$VWXG\LVGHILQHGDQGWKHNLQGVRIHQYLURQPHQWDOHIIHFWV
DQG WKH PHWKRGV RI HVWLPDWLQJ WKHP DUH LQGLFDWHG ZKHUHE\ WKH EDVLV IRU FODVVLILFDWLRQ DQG FKDUDFWHUL]DWLRQ LV
REWDLQHG.XOF]\FNDHWDO6WU\NRZVNLHWDO/HVLXNHWDO

0HWKRGV
2.1. Life cycle assessment in mining companies 
7KHXVHRI/&$LQPLQLQJHQWHUSULVHVLVWKHVXEMHFWRIHJDSDSHUE\$ZZXDK2IIHLDQG$GHNSHGMRX7KH
DXWKRUVIRXQGWKDWOLIHF\FOHDVVHVVPHQWLVQRWRIWHQXVHGLQWKHPLQLQJLQGXVWU\7KHUHVXOWVRI/&$UHVHDUFKLQWKLV
VHFWRUDPRXQWWRPHUHO\RIDOOWKH/&$UHVHDUFKUHVXOWV$PDMRUSUREOHPLQWKHFDVHRIWKHPLQLQJLQGXVWU\LV
WKHDFFHVVLELOLW\RI LQSXWGDWDIRU WKHSURFHVVVLQFH WKHGDWDDUHFRQILGHQWLDO 'XUXFDQHWDO,Q WKHPLQLQJ
LQGXVWU\ WKHDVVHVVPHQWRI WKH OLIHF\FOHRIDPLQHFRYHUVGHSRVLWGHYHORSPHQWDQGPLQLQJSURFHVVLQJ WUDQVSRUW
ZDVWHGLVSRVDODQGPLQHUHFODPDWLRQ7KXVPDQ\VSDFHDQGWLPHYDULDEOHSURFHVVHVDUHVXEMHFWWRDVVHVVPHQWDQG
WKHODWWHUFDQEHUHOLDEOHRQO\LIEDVHGRQGHWDLOHGGDWD$PRGHOIRUOLIHF\FOHDVVHVVPHQWLQPLQLQJRQWKHEDVLVRI
GHWDLOHGGDWDZDVSUHVHQWHGLQ'XUXFDQHWDO$QREMHFWUHODWLRQDOGDWDEDVHPDNLQJ LWSRVVLEOH WRPRGLI\
DQGXSGDWHXQLWSURFHVVHVZLWKRXWGLVWXUELQJWKHJHQHUDOVWUXFWXUHRI/&$ZDVEXLOW7KHV\VWHPFUHDWHGLQWKLVZD\
FDQ EH XVHG WR HYDOXDWH YDULRXV VFHQDULRV RIPLQHUDO H[WUDFWLRQ DQG SURFHVVLQJ DQG HQYLURQPHQWDOPDQDJHPHQW
ZKHUHE\WKHDERYHSURFHVVHVFDQEHRSWLPL]HGWRHIIHFWLYHO\XWLOL]HWKHUHVRXUFHVDQGWDNHFDUHRIWKHHQYLURQPHQW
7KH DERYH H[DPSOHRI WKH DSSOLFDWLRQRI/&$ LQ WKHPLQLQJ LQGXVWU\ LV RQHRI WKH IHZ &]DSOLFND.RODU] HW DO
)RXULHDQG%UHQW0DQJHQDDQG%UHQW6WHZDUWDQG3HWULH6XSSHQHWDO9DOGLYLD
DQG8JD\D'LWVHOHDQG$ZXDK2IIHL1R/&$DFFHSWDQFHLQWKHPLQLQJVHFWRULVDVFULEHGWRDPRQJ
RWKHUWKLQJVSUREOHPVUHODWLQJWRXQFHUWDLQW\DQGVHQVLWLYLW\DQDO\VLVWKHGHILQLWLRQRIIXQFWLRQDOXQLWVDQGSURGXFWV
LQV\VWHPSURFHGXUHVDQGWKHODFNRI/&$DZDUHQHVV,WLVUHFRPPHQGHGWRIRFXVIXWXUHUHVHDUFKRQWKHFRQVWUXFWLRQ
RIDSUHFLVHIUDPHZRUNIRU/&$V\VWHPVIRUWKHPLQLQJLQGXVWU\7KHRWKHUDUHDVRIUHVHDUFKVKRXOGEHIRFXVHGRQ
SUREOHPV UHODWLQJ WR XQFHUWDLQW\ FKDUDFWHUL]DWLRQ DQG VRIWZDUH WRRO VROXWLRQV $ZZXDK2IIHL DQG $GHNSHGMRX

7KH V\VWHPV XVHG IRU VSDWLDO GDWD DFTXLVLWLRQ VWRUDJH DQG SURFHVVLQJ *,6 DQG WKH OLIH F\FOH DVVHVVPHQW ZKLOH
GLIIHULQJIURPHDFKRWKHUFRPSOHPHQWHDFKRWKHU7KHIRUPHUV\VWHPVXVHVSDWLDOGDWDZKLOH/&$XVXDOO\GRHVQRW
DOWKRXJKLWVHHPVWKDWDOVRLQWKLVFDVHLWLVLPSRUWDQWWRWDNHVSDWLDOGHSHQGHQFHVLQWRDFFRXQW*H\HUHWDO
$ZZXDK2IIHLDQG$GHNSHGMRX%HQJWVVRQHWDOZURWHDERXWWKHLQWHUDFWLRQEHWZHHQ*,6DQG/&$
V\VWHPV LQGLFDWLQJ WKHQHHG IRU WDNLQJ VSDWLDO LQIRUPDWLRQ LQWR DFFRXQW7KH LQWHJUDWLRQRI WKH V\VWHPVKDVEHHQ
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VORZEXWWKLVGRHVQRWFKDQJHWKHIDFWWKDWLWFRQWULEXWHVWRWKHGHYHORSPHQWRIWKHWKHRUHWLFDODQGSUDFWLFDODVSHFWV
RI OLIHF\FOHDVVHVVPHQW*H\HUHWDO*,6 LVXVHG LQ/&$WRIRUH[DPSOHDFTXLUHVSDWLDOGDWDDQGPHUJH
WKHP7KDQNV WR WKH LQWHJUDWLRQRI*,6V\VWHPVDQG/&$PHWKRGV LWZDVSRVVLEOHHJ WRGHYHORSDVWUDWHJ\IRU
LPSOHPHQWLQJHQHUJ\SODQWVFXOWLYDWLRQDQGFDUU\RXWHQYLURQPHQWDOLPSDFWDQDO\VHV*DVROHWDO
7KLVSDSHUVKRZVWKHSRVVLELOLW\RIXVLQJVSDWLDOGDWDWRDVVHVVWKHOLIHF\FOHRIDJUDQLWHGHSRVLWZLWKUHJDUGWRWKH
SRWHQWLDO LPSDFWVRI WKH ODWWHURQ WKHHQYLURQPHQW IURPGHSRVLWH[SORUDWLRQDQGGHYHORSPHQW WKURXJKPLQLQJDQG
WUDQVSRUWWRSRVWPLQLQJUHFODPDWLRQDQGPDQDJHPHQW
2.2. Environmental impact of granite deposit 
%HIRUHVHWWLQJDERXWEXLOGLQJDGDWDEDVHZKLFKZRXOGFRQWDLQVSDWLDOGDWDIRUWKHDVVHVVPHQWRIWKHJUDQLWHGHSRVLW
OLIH F\FOH WKHHIIHFWRI WKH OLIHRI WKHGHSRVLW IURP LWV H[SORUDWLRQ WRSRVWPLQLQJPDQDJHPHQWRQ WKHSDUWLFXODU
HQYLURQPHQWDODQGKXPDQFRPSRQHQWVKDGEHHQGHWHUPLQHGRQWKHEDVLVRIWKHOLWHUDWXUHRQWKHVXEMHFW)URPWKH
OLWHUDWXUH RQ WKH VXEMHFW LW HPHUJHV WKDW WKH HQYLURQPHQWDO DQG KXPDQ LPSDFW RI WKH VXUIDFH PLQLQJ DFWLYLW\
FRQQHFWHGZLWKWKHH[WUDFWLRQRIVXFKVROLGPLQHUDOVDVJUDQLWHGLIIHUVIURPWKDWUHVXOWLQJIURPWKHVXUIDFHPLQLQJRI
RWKHUPLQHUDOV7KLVLVGXHWRWKHIDFWWKDWVROLGPLQHUDORSHQSLWVDUHVPDOOHULQDUHDWKHH[WHUQDOGXPSVDUHVPDOO
DQG WKH K\GURJHRORJLFDO FKDQJHV GR QRW SRVH D VHULRXV SUREOHP 7KH PDLQ NLQGV RI HQYLURQPHQWDO DQG KXPDQ
QXLVDQFHDUHWUHPRUVQRLVHWKHVFDWWHURIGHEULVDQGWKHGLIILFXOWLHVLQSRVWPLQLQJPDQDJHPHQWRIWKHRSHQSLW
2.3. Characterization of input spatial data 
$IWHUWKHXQLWSURFHVVHVKDGEHHQGHVFULEHGDQDQDO\VLVRIWKHVRXUFHVRISRWHQWLDOLQSXWGDWDIRUWKHVSDWLDOGDWDEDVH
EHLQJ GHYHORSHG IRU WKH DVVHVVPHQW RI WKH OLIH F\FOH RI JUDQLWH TXDUULHVZDV FDUULHG RXW )LJXUH  VFKHPDWLFDOO\
VKRZVWKHGDWDVRXUFHVXVHGWRGHYHORSWKHGDWDEDVHIRUWKHQHHGVRI/&$


)LJ'DWDVRXUFHVIRUEXLOGLQJ/&$VSDWLDOGDWDEDVHEDVHGRQ.R]\UD

7KHILUVWDQDO\]HGVRXUFHZDVWKHPLQHUDOUHVRXUFHGHSRVLWJHRORJLFDOGRFXPHQWDWLRQWKHFRQWHQWRIZKLFKLVGHILQHG
E\WKHUHJXODWLRQVFRQFHUQLQJWKHGUDZLQJXSRIPLQHUDOGHSRVLWJHRORJLFDOGRFXPHQWDWLRQ*HRORJLFDODQG0LQLQJ
/DZ2UGLQDQFH7KLVVRXUFHZDVWKHEDVLVIRUFUHDWLQJDGDWDEDVHFRQWDLQLQJGDWDRQ
PLQLQJKROHRULILFHV±ORFDWLRQV;<=FRRUGLQDWHVDQGQDPHVRIKROHV
 ERUHKROHV ± GDWD FRPH IURP WKH JHRORJLF SURILOHV RI WKH ERUHKROHV WKH GHSWK RI RFFXUUHQFH RI WKH SDUWLFXODU
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OLWKRVWUDWRJUDSKLFVWUDWD
PLQLQJDUHDWRSRJUDSK\LQWKHIRUPRIDQXPHULFDOWHUUDLQPRGHOZLWKWKHORFDWLRQVRIPLQLQJH[FDYDWLRQVWKH
GDWDZHUHREWDLQHGWKURXJKWKHYHFWRUL]DWLRQRIWKHWRSRJUDSKLFPDS

7KHGDWD OLVWHGDERYHFDQEHODEHOOHGDV³EDVLFGDWD´7KH\FRPHGLUHFWO\IURPWKHJHRORJLFDOGRFXPHQWDWLRQDQG
QHHGRQO\WREHWUDQVIHUUHGWRDVSUHDGVKHHWWDEOHRUDVLQWKHFDVHRIPDSVGLJLWL]HGWRPDNHSRVVLEOHGDWDUHDGLQJ
LQDQGKDQGOLQJE\PHDQVRID*,6VRIWZDUH7KHSUREOHPRI WKHVXLWDELOLW\RIJHRORJLFDOGRFXPHQWDWLRQGDWDIRU
EXLOGLQJ 'PRGHOV SUHVHQWHG LQ WKH JHRJUDSKLF LQIRUPDWLRQ V\VWHP ZDV GLVFXVVHG LQ 3DFWZD HW DO  $
WKRURXJK DQDO\VLV RI JHRORJLFDO GRFXPHQWV VKRZHG WKDW WKH GHVFULSWLYH GDWD FRQWDLQHG LQ WKH GRFXPHQWV FDUU\
LQIRUPDWLRQZKLFKFRXOGEHXVHIXOIRUVSDWLDOGDWDEDVHV+RZHYHUWKHGHJUHHRIXVHIXOQHVVRIWKLVLQIRUPDWLRQIRU
WKHFUHDWLRQRI'PRGHOVZDVIRXQGWREHORZ7KHLQIRUPDWLRQZDVFKDUDFWHUL]HGDVJHQHUDODQGLWZDVGHHPHG
WKDWRQO\VRPHRI LWZRXOGEHXVHG IRU WKLVSXUSRVH7KHGDWDRQ WRWDOGHSRVLW VXUIDFHDUHD WKHQXPEHURIEHGV
RYHUEXUGHQ WKLFNQHVV GHSRVLW WKLFNQHVV WKH GHSWK RI WKH VROH DQG WKH OLWKRORJ\ RI WKH VXUURXQGLQJ URFNV ZHUH
GHHPHGWREHXVHIXOIRUEXLOGLQJ'PRGHOV7KHJUDSKLFGDWDDWWDFKHGWRWKHJHRORJLFDOGRFXPHQWDWLRQZHUHWREH
XVHGWRGHVFULEHGHSRVLWJHRPHWU\7KHUHIRUHLQWKHSUHVHQWUHVHDUFKWKHGDWDPHQWLRQHGDERYHZHUHLQSXWLQWRWKH
GDWDEDVHZKLFKZDVWKHVWDUWLQJSRLQWIRUDQDO\VHV
$QRWKHUVRXUFHRIGDWDDUHZHE*,6V\VWHPV$VXUYH\RIJHRJUDSKLFLQIRUPDWLRQV\VWHPVSURYLGLQJGDWDRQURFN
UHVRXUFHVZDVFDUULHGRXWLQ%ODFKRZVNLHWDO7KHUDQJHRIGDWDLQFOXGHVDPRQJRWKHUWKLQJVERXQGDULHV
RIGHSRVLWVERXQGDULHVRIPLQLQJDUHDVH[SRUWDEOHWRG[IRUVKSIRUPDWVHQYLURQPHQWDOKD]DUGVQRLVHGXVW
WKH VXUIDFH DQG NLQG RI ODQG RYHU D GHSRVLW DQG GDWD RQ WKH PLQHUDO %HVLGHV WKH JUDSKLF GDWD DFTXLUHG IURP
JHRSRUWDOVRUGDWDZKLFKFDQHQULFK WKHGHVFULSWLYHSDUWRI*,6RQHFDQXVH WKHGDWDPDGHDYDLODEOHDV UHIHUHQFH
OD\HUVLQ2*&:06
,Q*,6LWLVSRVVLEOHWRSUHVHQWDYDLODEOHVSDWLDOGDWDDQGWRFDUU\RXWDQDO\VHVSURYLGLQJLQIRUPDWLRQRQ
-WKHJHRORJLFVWUXFWXUHRIDGHSRVLW
-WKHODQGPDQDJHPHQWLQWKHGHSRVLWLPSDFWDUHDLHWKHVSDWLDOGLVWULEXWLRQRIWKHLPSDFWRIDGHSRVLWRQREMHFWV
ORFDWHGZLWKLQLWVLPSDFWUDQJHIRUH[DPSOHRQQDWXUHFRQVHUYDWLRQKHDOWKUHVRUWSURWHFWLRQDUHDVVXUIDFHDQG
XQGHUJURXQGZDWHUVSURWHFWHGVRLOVSURWHFWHGIRUHVWVKLVWRULFEXLOGLQJVREMHFWVXQGHUFRQVHUYDWLRQSURWHFWLRQ
PDWHULDOJRRGVLQFOXGLQJUHVLGHQWLDOSURSHUWLHVURDGDQGUDLOZD\LQIUDVWUXFWXUHFXOWXUDOKHULWDJHREMHFWVHWF
-FKDQJHV LQ WKH YHJHWDWLRQ DQG WKH WUHH VWDQG FDXVHG E\ PLQLQJ FRPSDULVRQ RI WKH SUH DQG SRVWPLQLQJ
FRQGLWLRQ
-FKDUDFWHULVWLFV RI WKH VRXUFHV RI SROOXWLRQ HPLVVLRQ DQG QRLVH HPLVVLRQ HJ ZRUNLQJ PDFKLQHV DQG PRWRU
FRQYH\RURUUDLOWUDQVSRUW
-ZDVWHPDQDJHPHQWDQGZDWHUDEVWUDFWLRQDQGVHZDJHGLVSRVDO
-RYHUEXUGHQVSRLOZDVWHYROXPH
-WKH UDQJH RI JURXQG YLEUDWLRQV DQG DFRXVWLF DLU ZDYHV FDXVHG E\ EODVWLQJ ZRUNV DQG E\ WKH PRYHPHQW RI
PDFKLQHVDQGHTXLSPHQW
-]RQHVRIWKHVFDWWHURIGHEULV
-WKHH[WHQWRIH[SORVLYHVGHSRWSURWHFWLRQ]RQHV
-WKHSODQGHVLJQRISRVWPLQLQJDUHDPDQDJHPHQW

5HVXOWVDQGGLVFXVVLRQ

,Q*,6RQHFDQSUHVHQW WKHLPSDFWRIJUDQLWHPLQLQJRSHUDWLRQVLQ WKHFRXUVHRIGHSRVLWH[SORUDWLRQGHYHORSPHQW
DQGPLQLQJRQWKHREMHFWVORFDWHGDERYHRUXQGHUWKHGHSRVLWDQGLQLWVQHLJKERXUKRRG,QWKHFRQVLGHUHGFDVHWKH
LPSDFWRIGHSRVLWH[SORUDWLRQDQGGHYHORSPHQWRQWKUHHJURXSVRIREMHFWVZDVVKRZQ7KHJURXSVRIREMHFWVZHUH
 HQYLURQPHQWDO REMHFWV ± IRUHVWV HQYLURQPHQWDOO\ VHQVLWLYH DUHDV QDWLRQDO SDUNV DUHDV RI RXWVWDQGLQJ QDWXUDO
EHDXW\ VFHQLFSDUNVQDWXUH UHVHUYHV ODQGVFDSHSURWHFWHGDUHDVDQG1DWXUDDUHDV VXUIDFHDQGXQGHUJURXQG
ZDWHUV DUDEOH ODQG PHDGRZV SDVWXUHV DQG RUFKDUGV  VRFLDO REMHFWV ± LQGXVWULDO DQG PHUFDQWLOH FRPSOH[HV
KRXVLQJ GHYHORSPHQWV FHPHWHULHV DUFKDHRORJLFDO SURWHFWLRQ DUHDV DUHDV XQGHU KHULWDJH FRQVHUYDWLRQ RIILFHU
SURWHFWLRQ DQG  WHFKQLFDO VWUXFWXUHV ± DERYHJURXQG LQIUDVWUXFWXUH REMHFWV URDG DQG UDLOZD\ LQIUDVWUXFWXUH DQG
GHSRVLWH[WUDFWLRQDUHDV7KHGDWDIRUWKHDQDO\VHVZHUHDFTXLUHGLQWKHFRXUVHRIWKHIHDVLELOLW\VWXGLHVFRQGXFWHG
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DVSDUWRIWKH³7HFKQRORJLFDOVWUDWHJLHVDQGVFHQDULRVRIPLQHUDOUHVRXUFHVPDQDJHPHQWDQGXVH´SURMHFW8QGHUWKH
SURMHFW DFFHVVZDV JUDQWHG WR WKH ODQG GHYHORSPHQW SODQV RI WKHPXQLFLSDOLWLHV LQZKLFK WKH DQDO\]HG GHSRVLW LV
ORFDWHGWRWKHHQYLURQPHQWDOSURWHFWLRQGRFXPHQWVVXFKDVHQYLURQPHQWDOSURJUDPPHVGHYHORSHGE\WKHSDUWLFXODU
PXQLFLSDOLWLHV DQG WKH GLVWULFW DQG WR HQYLURQPHQWDO UHSRUWV SUHSDUHG HYHU\ \HDU E\ WKH VWDII RI WKH 3URYLQFLDO
(QYLURQPHQWDO,QVSHFWRUDWH7KHJUDSKLFGDWDIRU WKHDQDO\VHVZHUHDFTXLUHGIURPWKH3ROLVK*HRORJLFDO,QVWLWXWH
WKH *HQHUDO 'LUHFWRUDWH RI (QYLURQPHQWDO 3URWHFWLRQ  DQG WKH ,163,5( *HRSRUWDO $IWHU WKH REMHFWV PHQWLRQHG
DERYHKDGEHHQGHWHUPLQHGGDWDLQWKHIRUPRIWKHPDWLFOD\HUVVKRZQLQILJXUHVUHSUHVHQWLQJWKHVSDWLDOH[WHQWRI
WKHDQDO\]HGGHSRVLWDQGLWVLPSDFWRQWKHVHOHFWHGREMHFWVZHUHSUHSDUHG


)LJ,PSDFWRIJUDQLWHGHSRVLWPLQLQJRQVHOHFWHGHQYLURQPHQWDOREMHFWV

8VLQJ WKH WRROVDYDLODEOH LQJHRJUDSKLF LQIRUPDWLRQV\VWHPVRQHFDQGHWHUPLQHVKRFNZDYH LPSDFWGHEULVVFDWWHU
DQGJURXQGVHLVPLFYLEUDWLRQKD]DUG]RQHVDURXQGWKHSODFHVZKHUHEODVWLQJZRUNVDUHFDUULHGRXW7KH]RQHVDUH
GHWHUPLQHG XVLQJ HPSLULFDO IRUPXODV DQG WKH JXLGHOLQHV FRQWDLQHG LQ DQQH[ QR  WR WKH0LQLVWHU RI (FRQRP\
/DERXU DQG 6RFLDO 3ROLF\ RUGLQDQFH RI  $SULO  FRQFHUQLQJ WKH VWRUDJH DQG XVH RI EODVWLQJ PDWHULDOV DQG
HTXLSPHQWLQPLQHV2UGLQDQFH0*3L36
)LJXUHVKRZVWKHPLQLPXPVL]HRIDGHEULVVFDWWHUGDQJHU]RQHGHSHQGLQJRQWKHPHWKRGRIH[HFXWLQJEODVWLQJ
ZRUNV
,Q WKH DQDO\]HG FDVH DOO WKH VFDWWHU ]RQHV DUH VKRZQ IRU DOO WKHPHWKRGV RI H[HFXWLQJEODVWLQJZRUNV LQ RUGHU WR
LOOXVWUDWHWKHLPSDFWRIGHEULVVFDWWHURQWKHHQYLURQPHQW:KHQWKHGHSRVLWXVHUNQRZVKRZEODVWLQJZRUNVZLOOEH
FDUULHGRXWWKDQVFDWWHU]RQHVFDQEHGHWHUPLQHGIRUWKHSDUWLFXODUPHWKRGRIH[HFXWLQJEODVWLQJZRUNVDQGIRUWKH
PD[LPXPEODVWLQJFKDUJHWREHXVHG
8VLQJWKHEDVLFGDWDRQHFDQFUHDWHDWHUUDLQPRGHOZLWKZLUHIUDPHPRGHOVVKRZLQJWKHSURILOHVRIWKHFRQVHFXWLYH
VWUDWLJUDSKLFOD\HUVILJ7KHVWUXFWXUDOEORFNPRGHORIWKHJUDQLWHGHSRVLWVKRZQLQILJXUHZDVFUHDWHGLQWKLV
ZD\
8VLQJWKHDERYHPRGHORQHFDQFDOFXODWHWKHRYHUEXUGHQYROXPHRUWKHVL]HRIWKHUHVRXUFHV,WZDVIRXQGWKDWWKH
GLIIHUHQFHEHWZHHQWKHFDOFXODWHGYDOXHDQGWKHJHRORJLFDOUHVRXUFHVILJXUHDVDWUHDGIURPWKH3ROLVK
*HRORJLFDO,QVWLWXWH¶V0,'$6GDWDEDVHDPRXQWHGWR

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
)LJ6L]HRIGHEULVVFDWWHUGDQJHU]RQH



)LJ:LUHIUDPHPRGHOVRIJUDQLWHGHSRVLWVWUDWLJUDSKLFOD\HUV




)LJ6WUXFWXUDOEORFNPRGHORIJUDQLWHGHSRVLW

7KH JHRSURFHVVLQJ WRROV FDQ DLG PDNLQJ GHFLVLRQV RQ WKH SRVWPLQLQJ XWLOL]DWLRQ RI WKH H[FDYDWLRQ DQG WKH
PDQDJHPHQW RI WKH SRVWPLQLQJ DUHDV +DYLQJ D GLJLWDO PRGHO RI WKH WHUUDLQ WR EH PDQDJHGZKHQ SODQQLQJ WKH
ORFDWLRQ RI VXFK UHFUHDWLRQDO REMHFWV DV IRRWSDWKV ELF\FOH ODQHV ILWQHVV WUDLOV UHFUHDWLRQDO DUHDV SDUNV VTXDUHV
REVHUYDWLRQ GHFNV EHDXW\ VSRWV DQG FXOWXUDO IDFLOLWLHV RQH FDQ GHWHUPLQH WKH DWWUDFWLYHQHVV RI WKH ORFDWLRQ RI D
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SODQQHGREMHFWE\HYDOXDWLQJWKHYLVLELOLW\RIWKHVXUURXQGLQJVIURPDJLYHQREVHUYDWLRQSRLQW6XFKDQDO\VHVFDQEH
PDGHIRURQHRUVHYHUDOSRLQWVDQGIRUOLQHDUREMHFWV([HPSODU\YLHZVKHGDQDO\VHVDUHVKRZQLQILJXUH


)LJ([DPSOHRIILQDODQDO\VLV

7KH DERYH H[DPSOH KLJKOLJKWLQJ WKH QRUWK SDUW RI WKH GHSRVLW UHYHDOV D GLIIHUHQFH LQ YLVLELOLW\ IRU WKH WZR
RSSRVLWHO\ORFDWHGREVHUYDWLRQSRLQWV6XFKDQDO\VHVFDQEHXVHGQRWRQO\WRKLJKOLJKWHQYLURQPHQWDOTXDOLWLHVDQG
HQKDQFHWKHDWWUDFWLYHQHVVRIWKHSODQQHGREMHFWVEXWDOVRWRDVVHVVWKHYLVLELOLW\RIZDVWHODQGILOOVHJIURPQHDUE\
URDGVORFDWHGLQPLQLQJH[FDYDWLRQV

&RQFOXVLRQ

7KHWKHVLVWKDWLWLVZRUWKZKLOHWRXVHVSDWLDOGDWDLQOLIHF\FOHDVVHVVPHQWKDVEHHQYDOLGDWHGIRUDJUDQLWHGHSRVLWRQ
WKHEDVLVRIVSDWLDOGDWDFRPLQJIURPPDQ\VRXUFHV7KHSUHVHQWHGDQDO\VHVDUHQRWDFRPSUHKHQVLYHVROXWLRQEXWD
SURSRVDOGHPRQVWUDWLQJWKHXVHIXOQHVVRIVSDWLDOGDWDDQGVRRI*,6VROXWLRQVLQDLGLQJ/&$

$FNQRZOHGJHPHQW

7KHVWXG\KDVEHHQGRQHZLWKWKHUHVHDUFKSURMHFWQR60HWKRGVRIGDWDDQDO\VLVLQJHRLQIRUPDWLRQV\VWHPV
GHGLFDWHGWRWKHPLQLQJLQGXVWU\DQGUHVHDUFKSURMHFWQR6

5HIHUHQFHV

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
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
 %XUQDW % DQG .RU]HQLRZVNL - ,  5XQQLQJ PLQLQJ FRPSDQ\ RSHUDWLRQV 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 :\GDZQLFWZD L 6]NROHQLD *yUQLF]H
%XUQDW	.RU]HQLRZVNL:URFáDZ
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6FLHQWLILFSDSHUVRI*L*0LQLQJDQG(QYLURQPHQW4XDUWHUO\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